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(54) CHIP-TYPE ELECTRONIC COMPONENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent plating solution from penetrating 
into a chip element keeping the chip element high in solderability and 
solder wettability. 

SOLUTION: A chip-type electronic component is provided with a chip 
element 4 formed of ceramic material, terminal electrodes 1 provided to 
the chip element 4, and plating films 2 and 3 formed on each of the 
terminal electrodes 1 , where the terminal electrode 1 is formed of 
conductive terminal material to contain conductive glass frits of 10 PHP or 
larger [where PHP denotes the amount (wt.%) of glass frits, when the total 
amount (wt.%) of all inorganic material is represented by 100%]. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In chip mold electronic parts equipped with the chip element assembly formed with the ceramic ingredient, 
the terminal electrode prepared in this chip element assembly, and the plating film prepared on this terminal electrode 
They are the chip mold electronic parts characterized by including more than 10PHP [however, the amount (wt%) of a 
glass frit when PHP makes the amount (wt%) of the total minerals 100%] for a conductive glass frit in a conductive 
terminal ingredient as said terminal electrode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to chip mold electronic parts, such as a chip varistor which improved the 
glass frit inside a terminal electrode in the detail, and Chip NTC (negative temperature coefficient), more about chip 
mold electronic parts. 
[0002] 

[Description of the Prior Art] Conventionally, in the semiconductor chip product which is chip mold electronic parts, 
electroplating was performed to the terminal polar zone and soldering nature of a semiconductor chip product was made 
good (refer to JP,1 1-191517,A). 

[0003] However, the problem which plating liquid invades [ problem ] from a terminal electrode, invades [ problem ] to 
the ceramic part which is a semiconductor chip element assembly, and degrades the electrical property of a 
semiconductor chip product in this electroplating had occurred. 

[0004] Conventionally, the method of increasing the glass frit addition in an internal electrode is broadly used as an 
approach of preventing invasion of this plating liquid. 

[0005] As a component of the conventional semiconductor chip product, the thing of the opposed type which comes to 
carry out opposite arrangement of the electrode on the same flat surface, and the laminating mold which comes to carry 
out the laminating of two or more internal electrodes to a list into a varistor element assembly is known. 
[0006] Hereafter, the conventional semiconductor chip product is explained with reference to a drawing. 
[0007] Drawing 2 is the explanatory view of the conventional example. In drawing 2 , the sectional view of the 
conventional semiconductor chip component 20 is shown. The semiconductor chip component 20 has the structure 
arranged so that two or more internal electrodes 25, 26, and 27 may be overlapped through a semi-conductor layer in the 
semi-conductor varistor element assembly 24. 

[0008] The terminal electrode 21 is formed in the one side end face of the semi-conductor varistor element assembly 24, 

and the terminal electrode 22 is formed in the other-end side. And the terminal electrode 21 is connected to internal 

electrodes 25 and 27, and the terminal electrode 21 is connected to the counterelectrode 26, respectively. 

[0009] Thus, it was what forms a metallic film by performing electroplating to the terminal electrodes 21 and 22 of the 

constituted semiconductor chip product, and makes good solder wettability at the time of semiconductor chip product 

mounting. 

[0010] 

[Problem(s) to be Solved by the Invention] In the conventional chip mold electronic parts, electroplating was performed 
to the terminal polar zone and soldering nature of chip mold electronic parts was made good. However, the problem 
which the plating liquid at the time of electroplating invades [ problem ] from a terminal electrode, invades [ problem ] 
to the ceramic part which is a chip element assembly, and degrades the electrical property of chip mold electronic parts 
had occurred. 

[001 1] As an approach of preventing invasion of this plating liquid, there was the approach of increasing the addition of 
the glass frit in a terminal electrode conventionally. However, if an insulating glass frit (the resistance of glass more 
than 107 Komega and cm) is increased, the ratio of the glass frit in a terminal electrode surface will increase, and the 
electroplating film will stop being attached easily. For this reason, the problem to which the soldering nature of chip 
mold electronic parts worsens had occurred. 

[0012] Then, that these problems should be solved, even if this invention makes [ many ] the glass frit in a terminal 

electrode, it aims at a sex with plating offering good chip mold electronic parts. 

[0013] 
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[Means for Solving the Problem] Drawing 1 is the sectional view of the semiconductor chip component (chip mold 
electronic parts) of this invention. For one, as for the plating film and 4, a chip element assembly, and 5, 6 and 7 are [ a 
terminal electrode and 2 and 3 ] internal electrodes among drawing 1 . This invention was constituted as follows in order 
to solve said conventional technical problem. 

[0014] In chip mold electronic parts equipped with the chip element assembly 4 formed with the ceramic ingredient, the 
terminal electrode 1 prepared in this chip element assembly 4, and the plating film 2 and 3 prepared on this terminal 
electrode 1, 10 or more PHP is included for a conductive glass frit in a conductive terminal ingredient as said terminal 
electrode 1 . For this reason, even if it makes [ many ] the glass frit in the terminal electrode 1 so that invasion of plating 
liquid may be prevented, a sex with plating and solder wettability can be made good. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
[0016] Drawing 1 is the sectional view of the semiconductor chip component in the gestalt of operation of this 
invention. In drawing 1 , the semiconductor chip component 10 which is the chip mold electronic parts using a 
rectangular parallelepiped-like element assembly is constituted by the terminal electrode 1, the metal membrane 2 by 
electroplating, the plating film 3, the semiconductor chip element assembly 4, and internal electrodes 5, 6, and 7. 
[0017] The semiconductor chip element assembly 4 is a sintered compact (semi-conductor porcelain, such as a varistor 
and an NTC thermistor) constituted using the oxide of for example, a transition-metals element two or more sorts. This 
semiconductor chip element assembly 4 is obtained by carrying out two or more sheet laminating of the ceramic green 
sheet with which the ceramic green sheet and internal electrode which come to form an internal electrode in a top face 
are not formed, and calcinating the obtained layered product. 

[0018] Thus, in the semiconductor chip element assembly 4, two or more internal electrodes 5, 6, and 7 are formed. In 
order to connect with the internal electrodes 5, 6, and 7 in this semiconductor chip element assembly 4 electrically, the 
terminal electrode 1 is applied to right-and-left both ends. Internal electrodes 5 and 7 are connected to the right end 
terminal electrode 1, and an internal electrode 6 is connected to the left end terminal electrode 1, respectively. As an 
approach of applying this terminal electrode 1, there are for example, a DIP method, a spatter method, etc. 
[0019] Since it is easy to generate a solder foods crack and it is not consumed when Ag is used for the terminal 
electrode 1, the metal membrane 2 which covers the terminal electrode 1 by electroplating is formed. Furthermore, in 
order to receive a metal membrane 2 solder wettability, Sn and the solder plating film 3 are formed. 
[0020] Although a glass frit is put in into the terminal electrode 1 in order that the terminal electrode 1 may prevent 
invasion of plating liquid at this time, the plating film 3 of a metal membrane 2, Sn, or solder formed by electroplating 
as it is an insulating glass frit (the resistance of glass more than 107 Komega and cm) cannot form good. 
[0021] Then, the glass frit (the resistance of glass below lOOKohm and cm) which has conductivity instead of an 
insulating glass frit was put in into the terminal electrode 1, and the condition of the solder film and wettability were 
checked. 

[0022] Table 1 is the state of impairment of the metal membrane 2 which covers the terminal electrode 1 by 
electroplating. In Table 1, 5PHP - 50PHP ON **** plating film formation is shown for an insulating glass frit and a 
glass frit with conductivity in the terminal electrode 1, respectively. Here, the "PHP" unit shows the amount (wt%) of 
the glass frit when making the amount (wt%) of the total minerals into 100%. 
[0023] 
[Table 1] 







5PHP 


10PHP 


20PHP 


40PHP 


50PHP 




10/100 


0/100 


20/100 


98/100 


100/100 




14/100 


0/100 


0/100 


0/100 


0/100 



[0024] The semiconductor chip component was ground and it investigated whether there would be any defect of the 
metal membrane 2 which covers the terminal electrode 1 by electroplating. 

[0025] Results of an investigation and a glass frit input were checked by 5PHP, invasion of plating liquid was checked 
by ten pieces among 100 pieces in the insulating glass frit, and invasion of plating liquid was checked by 14 pieces 
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among 100 pieces in the electrically-conductive-glass frit. Thus, it is considered because there was no glass frit into the 

terminal electrode 1 enough that invasion of plating liquid was checked by both the glass frit. 

[0026] Moreover, as for the glass frit in which generating of a defective part without a metal membrane 2 has 

conductivity to an insulating glass frit being 20 or more PHP, a defect did not generate 50PHP ON ♦***, either. 

[0027] Table 2 is the solder wettability of the terminal electrode of a semiconductor chip component. In Table 2, the 

sample of a semiconductor chip component is put on a substrate, and poor solder **** when performing a reflow is 

investigated. 

[0028] 

[Table 2] 







5PHP 


10PHP 


20PHP 


40PHP 


50PHP 




0/100 


2/100 


50/100 


82/100 


89/100 




0/100 


0/100 


0/100 


0/100 


0/100 



[0029] According to this, poor solder wettability generated the insulating glass frit from 10PHP. Compared with it, as 
for the glass frit with conductivity, poor solder wettability did not generate 50PHP ON ***♦, either. In addition, if a 
glass frit with conductivity is set to 60 or more PHP, it will become easy to generate poor solder wettability, and 
resistivity will increase, and the property (it is a varistor property if for example, a semiconductor chip component is a 
varistor) of the whole semiconductor chip component will also be affected. 

[0030] Table 3 has shown the example of a presentation of the insulating glass and electrically conductive glass which 
were explained above by weight % (wt%). 



[0031] 






[Table 3] 








X (wtD 




P b O 


4 0 


3 3 


B x 0 8 


1 0 


8 


S i Oz 


4 5 


3 8 


C a O 


5 


4 


S n 0 2 


0 


1 5 


S b 2 O, 


0 


2 



[0032] It sets to Table 3 and they are Sn02 and Sb 203. That is, it turns out that conductivity is taken out with tin and 
antimony. Moreover, in the resistance of this insulating glass, the resistance of 5x108 Komega and cm, and electrically 
conductive glass serves as 16K ohm-cm extent. 

[0033] As the gestalt of operation explained above, even if it made [ many ] the glass frit by using a glass frit with 
conductivity, the defect of the plating film was not seen. Moreover, by using a glass frit with conductivity, even if it 
makes [ many ] a glass frit, there is no problem in solder wettability. 
[0034] 

[Effect of the Invention] As mentioned above, in this invention, since 10 or more PHP was included for the conductive 
glass frit in the conductive terminal ingredient as a terminal electrode of chip mold electronic parts, while preventing 
invasion of the plating liquid to a chip element assembly, a sex with plating and solder wettability can be made good. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 




[Translation done.] 
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